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Introduction
AccordingtoUNHABITAT,halfofthepopulationoftheworldlivesinurban
areasandthisratioisexpectedtoincreaseto70％ bytheyear2050.Meanwhile,the
totalurbanareaoccupiesonly3％ ofthesurfaceoftheearth.1 Urbanconcentration
inthissmalareaisnowdrivenbythemega-cities,whichholdmilionsofpeople.
Althoughurbanismprovidesvariousbenefits,itshouldbenotedthatthehighpopu-
lationdensityandtheconcentrationofwealthinthesetinyspotsontheglobein-
creasestheexposureofsuchplacestorisk.Nowadays,manypeopleareloudly
linkingnaturaldisasterstoclimatechange,andcitiesthathavebeenconsideredsafe
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Abstract
TheTokyoMetropolitanAreaisknownasthelargestmetropolitanareainthe
world.ThecityhasbeenfacingseveredisastersliketheGreatKantoEarthquakein
1923,aswelasmoreroutinetyphoonsandfloods.Therehavebeensignificantlosses
causedbythesedisasters,however,becauseoftheirconsistency,riskmanagement
policieshaveaccumulatedovertime.ThecomplexdisasteronMarch11,2011caused
bytheGreatEastJapanEarthquake,andsubsequentlythetsunamianddamageto
theFukushimanuclearplant,gaveahugeimpactonTokyo,400kilometersaway
fromtheepicenter.However,Tokyoin2011offersussomevisiblesuccessofseveral
riskmanagementpoliciesthathavebeenrefinedoverthepastcentury.Ontheother
hand,fragilityhasbeenexposedparticularlytowhomrelyonthehighlydeveloped
urbaninfrastructureofthemega-city.Reviewingtheselessonslearntfrom the
eventsofMarch2011inTokyo,someimplicationstoenhancetheriskmanagement
policyaresought.OneoutlierisRoppongiHils,whichwasnotaffectedbythedisas-
teratalandbecameabasetoservefortheneighborhooduponthedisaster.While
RoppongiHilsprovidesseveralbestpracticelessons,itisarelativelysmalarea
comparedtothewholeMetropolitanRegion.Tounderstandthecurrentlevelofrisk
managementmeasuresfordisastersinTokyo,strengthsandweaknessesthatcorre-
spondtothefourstagesofcrisismanagementarepresented.Thisaimstobeatem-
platetoprovidereferencesinsettingtheriskmanagementpoliciesfortheemerging
mega-citiesespecialyinAsia.
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hithertoareatrisk.Simultaneously,complexdisasters,suchasacombinationof
floods,plantaccidents,moralhazard,andpandemicdiseases,canbetriggeredbya
singlenaturaldisaster.Theemploymentofriskmanagementpoliciesthatareuni-
quetothemega-citiesseemstobeanurgentmatterasthegrowthofcitiesacceler-
ates.
TheGreaterTokyoArea,composedofthecapitalTokyoandthethreesurround-
ingprefecturesofKanagawa,Chiba,andSaitama,isknownasthelargestmetropoli-
tanareaintheworldwithapopulationof35milionandaGDPofUS$1,479bilion.
Althoughmega-citesintheemergingcountriesareexpectedtoachievesignificant
growthinthecomingdecades,Tokyowilremaintopin2025bothintermsofits
population2anditsGDP.3 Domesticalyalso,Tokyoisdominant.Forexample,the
threeprefectures,Iwate,Miyagi,andFukushima,whichweremostaffectedbythe
GreatEastJapanEarthquake,makeup4％ ofthenationalpopulationandthe
nation・sGDP,whiletheGreaterTokyoAreaaccountsfor28％ ofthenationalpopu-
lationand32％ ofthenation・sGDP.（Figure1）
Tokyo,formerlyknownas・Edo,・hasbeendevelopedasacapitalcitysince1590.
Thecitywasdesignedwithacastleatitscenterandwiththedowntowninacircle
aroundthecenter.Thisuniqueconcentricstructurehasbeenmaintainedintothe
modernperiod.Amoderninfrastructure,suchasrailwaysandhighways,islaidout
onthisurbanform,andtheaccuracyandsuccessfuloperationoftheseseamless
servicesalowpeopletolivetogetherinthishugecityandenjoyahighqualityof
life.Supportedbyamatureeconomyandadevelopedinfrastructure,Tokyoalso
enjoyshighexposureasatouristdestination,aswelasbeingaglobalcenterfor
innovation.Forinstance,itsoveralpositionintheGlobalPowerCityIndexhas
beenfourth,folowingthethreeworldfamouscitiesofNew York,London,and
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Figure1 ComparisonbetweenGreaterTokyoAreaand
SeriouslyDamaged3PrefecturesinTohoku
Paris.4 TokyonotonlyfunctionsanengineforJapan,italsoplaysacriticalroleas
aglobalhub.
TheGreatEastJapanEarthquakewasthelargestearthquaketohitTokyosince
theGreatKantoEarthquakein1923.Although,unfortunately,somecasualtieswere
reported,therewasalsoanopportunitytoexaminetheriskmanagementpolicies
thathadbeenputinplaceoverthedecadessincetheGreatKantoEarthquake.
ElaboratingonTokyo・ssuccessesandfailures,whichwererevealedwhilethecity
wascopingwiththeseriesofrisksthatweretriggeredbytheMarch11,2011event,
providesareferencefortheestablishmentofriskmanagementpoliciesintheemerg-
ingmega-citiesofAsia.
1.ThePhysicalDamagetoTokyofromtheEarthquake
CasualtiesandDamagetoProperty
ThecomplexdisasterduetotheearthquakeinNortheastJapanonMarch11,
2011,whichwasfolowedbyatsunamiandanuclearplantaccident,causedsome
damagetoTokyo.Thescaleofthecrisiscanbeimaginedwhenitiscomparedby
combiningthreedisastersintheUnitedStates,theSanFranciscoEarthquakeof
1906,HurricaneKatrinain2005,andtheThreeMileIslandnucleardisasterof1979.5
400kmawayfromtheepicenteroftheM9earthquake,thetremorincentralTokyo
wasmeasuredatlevel5+outofthe7levelsintheJapanMeteorologicalAgency・s
measurementsystem.6 WhiletheTohokuregionneartheepicenterrecordedlevel7,
whichisequivalenttothelevelinthecenterofKobecitybytheGreatHanshin-
AwajiEarthquakein1995,tremorsindowntownTokyowererelativelylow.None-
theless,aroundtenhousescolapsedandsevenpeoplewerekiledinthedowntown
areaofTokyo.Itisimportanttonotethatthelimitedamountofdamageconstitutes
animprovementontheseismicperformanceofTokyo・sbuildingssincetheGreat
Hanshin-AwajiEarthquakein1995.Also,therewerenocasualtiescausedbyfirein
Tokyowhilemorethanhalfthe100thousanddeathsintheGreatKantoEarthquake
werecausedbythequake-triggeredfires.Theintroductionanddistributionofthe
system・my-com-meter,・whichsensesaquakeandshutsdownthegassupplyineach
unitofaresidentialbuildinghelpedtopreventfires.
CommercialbuildingsinTokyowerenotseriouslydamagedbytheGreatEast
JapanEarthquakeeither.Forinstance,outof100propertiesmanagedbytheMori
BuildingCompany,whichisamajorpropertyholderandmanagerinTokyo,70were
damagedbythequake.However,mostoftherepairworkthatwasneededasa
resultwaslimitedtominorrepairstotheexteriororinteriorwalsandsurfacefin-
ishes.7
Whilemostofthecasualtiesresultedfrom thetsunamiintheTohokuregion,
Tokyowasnotaffectedbyatsunamithistime.ThehighestwaveatTokyo・s
Harumiwaterfrontwasreportedtobe1.5m.TheleveesalongtheTokyoshoreline
arefrom4.8mto8.0mhigh,andtheyaredesignedtowithstandthekindofflooding
thatcamewiththeIseBayTyphoonin1959,whichisknowntobeoneofJapan・s
worstpost-wardisasters.8
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DamagetotheInfrastructure
Theimpactontheinfrastructure,suchasbridges,highways,andrailways,was
alsolessvisible.Thisreflectedtheworkdonetoreinforcetheinfrastructure,which
hadbeencarriedoutsince1995.Trainsystemsona30kmradiusfromthecenterof
Tokyostationsuspendedtheirserviceatonce,but40％ recoveredwithintheday,
andthispercentagereached95％ thenextday,afterdueinspectionshadbeencar-
riedout.9
Utilities,suchaselectricity,gas,andwatersupplies,werenotseriouslyaffected
bythequake.Theconventionalsteelgaspipesburiedundergroundhavebeenre-
placed withflexibleanddurablepolyethylenepipes.Waterpipeshavealsobeen
switchedtoaseismic-resistantsystem,sonoleakswerereportedthistime.Tokyo,
asofMarch11,2011,offersusvisiblesignsofthesuccessofseveralriskmanagement
policiesthathavebeenrefinedoverthepastcentury,andspecificalywithinthepast
15years.
However,eventhoughtherewerenocasualties,severesoilliquefactionwas
reportedintheTokyoBayarea,especialyinChibaprefecture.Thetotalliquefied
areaapproached42squarekilometers,whichisthelargestareaofliquefaction
ever.10Asaresult,30housescolapsedandover1,000housesweredamagedinChiba.
ThemainreasonfortheliquefactionbeingconcentratedinChibawasthemethod
thathadbeenusedtoreclaimtheland.Toprotecttheenvironment,sandunderthe
baywasre-used,andthisresultedinanunstablefoundationforthereclaimedland.
Ontheotherhand,thereclaimedlandwherethegroundhadbeentreatedandim-
provedwiththesandcompactionpile（SCP）methodwasnotliquefied.Inresponse
tothe1964NigataEarthquake,wherethecolapseofbuildingsduetoliquefaction
occurredinJapanforthefirsttime,theBuildingStandardsActwasamendedin1978
inordertoenforcegroundimprovementmethodsforlandreclamation,butmostof
theareasliquefiedinChibahadbeenestablishedbeforethisact.
2.Socio-EconomicIssuesExposedbytheEarthquake
StrandedPersons
Whilenomajorinfrastructuraldamageoccurredandthenumberofdeathswas
limited,Tokyoitesstilfacedseriousinconvenience.Thiswasparticularlysofor
thosewhorelyonthehighlydevelopedurbansysteminthecenterofthecity.
Theearthquakestruckataround3p.m.onFriday.Initialy,peopleinoffices
andschoolsthoughttheycouldgohomeasusual.Tokyoisequippedwithoneofthe
mostsophisticatedtrainsystemsintheworld,andthissystemmaintainsagigantic
urbanstructurethatalows10milionpeopletocommutesystematicalyandevery
dayinandoutofthecityboundariesofTokyo.Rightafterthequake,althelines
wereshutdownbecauseoftheneedtomonitorpossibledamagefrom thequake.
40％ ofthelines,whichweremostlysubways,recoveredwithintheday,butthe
otherlinesstayeddownuntilthenextday.Thiscausedanunprecedentedphenome-
non,theoverflowofpeoplearoundthecity.Themajorterminals,suchasTokyo
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StationandShinjukuStation,whichusualyaccommodateover1.5milionpassen-
gerseachday,askedpeopletoleavethestations,whichclosedtheirshutters,and
thismeantthatpeoplethenhadnoplacetostay.
Consequently,peoplestartedtousethelinesthathadrestoredtheirserviceand
madedetours.Somepeoplewalkedseveralhoursbacktotheirhomes,othersbought
androdeabicyclehomeorgotpickedupinthefamilycar.Othersstilreturnedto
theiroffices,orstayedattherefugeareasthatweresetupatpublicfacilitiesand
shoppingcenters.Therewerenoriotsandthingsremainedorganized.However,the
linesofpeoplewalkingalongthesidewalksdidnotdisappearuntilthemorning.
（Image1）Thetotalnumberofstrandedpeopleisestimatedat3.52milionbythe
TokyoMetropolitanGovernment.11
Thisexperiencemadepeoplerealizetheriskoftheirdailylong-distancecom-
mute,andsincethiseventoccurredalifestyleoflivingquarters-workplaceproxim-
ityhasattractedpeople・sattention.Riskmanagementpoliciesaimedatstocking
foodsandsuppliesatofficesandschoolsinthecaseofanemergencyhavebeen
highlighted,andtheTokyoMetropolitanGovernmentenforcedanewordinanceto
securethesemeasuresinMarch2012.
UrbanThreatfromtheNuclearPlantAccident
Moreinconvenienceresultedfromtheaccidentatanuclearplant.Thiscaused
newhardshipsforTokyoites.ElectricityshortagesoccurredafteralJapan・snuclear
plantswereshutdown.Thisresultedinareducednumberoftrainsandshutoff
barrier-freefacilitiesinpublicspaces,suchastheescalators.Manyelderlypeople
andfamilieswithinfantsfoundtheiraccesstothecityrestricted.Thegovernment
orderedeachfamilytoreducetheiruseofelectricity,sopeopletriedtosaveenergy
byturningofflightsandbycarefulycontrolingthetemperatureoftheiraircondi-
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Image1 StrandedPersonswalkingbackhome
Source:YomiuriShimbunNews
tioners.Peoplesufferedacertainamountofdiscomfortandstressasaconsequence.
Furthermore,therewasashortageofgeneralsupplies,withshelvesat・Convenient
Stores,・whichareusualyfulofgroceries24hoursaday,becomingempty.Oneof
theworstproblemswasthepolutioncausedbytheirradiationofthetapwater.
Eventhoughofficialannouncementsregardingthepolutionlevelsdeclaredthat
theselevelshadnoaffectonthehumanbody,peoplerushedtostorestohoardbot-
tledwaterandthiscausedashortageofsuppliesforinfantsforwhomsuchwateris
essential.Assuch,thecomfortableurbanlifeofTokyoites,whichresultsfrom
dense,systematicandprogressiveurbanization,wasthreatened.Althisinconven-
iencemadeTokyoiteslosetheirconfidenceaboutlivinginthelargestmega-cityin
theworld.
Thenuclearplantaccidentwasrepeatedlydescribedbygovernmentofficialsas
an・UnexpectedAccident.・However,afterithappened,peoplerecognizedthatthere
isnothing・Perfect・aboutman-madesystems.Figure2showsthelocationofthe
activenuclearplantsaroundthemajorcitiesrelativetothecenterofeachcity.
・GlobalCities,・withahighaccumulationoffunctionswithinthecity,shouldremem-
berthattheyarenottotalyfreeoftheriskofnuclearaccidents,eventhoughtheir
nuclearplantslieoutsidethecity・sboundaries.
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Figure2 ActiveNuclearPlantLocationsrelativetoCityCentersofMajorGlobalCities
3.ImplicationsforRiskManagementPoliciesforMega-Cities
ModernSeismicPerformance
Thebreakthroughinimprovingtheseismicperformanceofbuildingswastrig-
geredbythe1978MiyagiEarthquakeinNortheastJapan.TheBuildingStandards
Actwasamendedduetotheseriouscolapseduringtheearthquakeofbuildings
witha・PilotiStyle・firstfloor,andstructuraldesigncriteriaweredramaticalytight-
ened.Folowingthe1995GreatHanshin-AwajiEarthquake,theActforthePromo-
tionofRenovationforEarthquake-ResistantStructureswasimplemented,andin
2000theBuildingStandardsActwasamendedagaintointroduceperformance-based
designtobuildings.TheEarthquakeBuildingCodeScandalin200512alsoresultedin
theactsbecomingstricterregardingstructuraldesignwhenapeerchecksystem
andstrongerpenaltieswereintroduced.Inthisway,andasaresultoflessonslearnt
frompastexperience,seismicbuildingdesignstandardshaverapidlyimproved.In
the1995Hanshin-Awajiearthquake,24％ ofthereinforcedconcretebuildingscon-
structedbeforethe1981amendmentcolapsedorwereseverelydamaged.Mostof
theolderbuildingsthatcolapsedwerebuiltunderpre-1981standardsorwere
woodenstructureswithoutsufficientearthquakeproofing,suchasadequatecross-
bracing.Nobuildingswithprefabricatedwalscolapsedinthe1995earthquake.13
CurrentlyinTokyo,80％oftheresidentialbuildingsand87％oftheelementaryand
juniorhighschoolsareearthquake-resistant14,butitishighlydesirablethatthe
remainingresidencesandschoolsbebroughtuptostandardassoonaspossible.
Meanwhile,theGreatEastJapanEarthquakeonMarch11testedtheseismic
performanceofthehigh-risebuildingsinTokyo,whicharerelativelyrecentinthe
historyofJapan・sconstructionindustry.IncentralTokyo,thereareapproximately
400high-risebuildingsthatareover100metershigh.15 Oneshakeofahigh-rise
buildingduringanearthquakeissaidtobeoflongduration.Thiscanresonatewith
along-termoscilationofbetween2and20seconds.Dampingdeviceswereproved
tobeeffectivebothinpreventingresonanceandinprotectingthebuildings.The
introductionofdampingtechnologytohigh-risebuildingsbecamepopularinthe
2000sinJapan,anditsinstalationinbuildingsisnowcriticalforseismicperform-
ance.The223-meter-highShinjukuCenterBuildingwasbuiltin1997andwasreno-
vatedin2009inordertoinstaldampingdevices.IntheMarch11quake,the
maximumdisplacementofthebuildingwas54cm,withthesedeviceslimitingthe
tremorofthebuildingby22％.16The238-meter-highRoppongiHilsMoriTowerwas
builtwithadampingsystemandthiswasshownonanalysistoreducethedisplace-
mentatthetopofthebuildingafterthequakebynearlyhalf.17 Infact,therewasno
damagereportedtoRoppongiHilsMoriToweraftertheMarch11quake,while
TokyoMetropolitanCityHalexperiencedsubstantialdamage,suchascolapsed
officeceilings.Consequently,thecityhalwasrenovatedinordertoinstaladamp-
ingsystem.
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RedundantEnergySupply
TheGreatEastJapanEarthquakealsorevealedthevulnerabilityofTokyo・s
energysupplyinsuchanevent,becauseofplannedblackoutsandtherestrictionson
electricityusageinthesummer,bothofwhichwereorderedbythegovernmentfor
thefirsttimein37years.Aredundantsupplyofenergy,whichoffersalternative
energysourcesandproviders,hasbecomeimportantwhenitcomestomaintaining
amega-city・sabilitytocopewithadisaster.AtthetimeoftheMarch11quake,
RoppongiHilswastheonlycomplexwhichwasoperatingitsownpowerplantin
Tokyo.In1995,theElectricityBusinessActwasamendedtoenableprivatecompa-
nies,besidesthemajorelectricitycompanies,toproduceandsupplyelectricityfor
businesspurposes.UponthedevelopmentofRoppongiHils,theRoppongiEnergy
ServiceCompanywasestablishedtorunanexclusiveLNG（LiquefiedNaturalGas）
powerplanttosupplyelectricitytotheentireRoppongiHilscomplex.Sincethis
powerplantissustainedbygasfromtheTokyoGasCompany,itwasnotaffectedby
thepowerblackoutbytheTokyoElectricPowerCompanyaftertheearthquake.To
preservethisredundancy,RoppongiEnergyServicealsohasacontractwiththe
TokyoElectricPowerCompany,incaseofanemergency,inordertoreceiveelectric-
ity.However,aftertheMarch11earthquake,RoppongiEnergyServiceprovidedthe
residualelectricityofRoppongiHilstotheTokyoElectricPowerCompany.18
Sincetheearthquake,RoppongiHilshasattractedtheattentionofoverseas
corporationsespecialybecauseofitsabilitytocarryonbusinessoperationsina
crisis.Learningthislesson,aspartofthepublicsector,theTokyoMetropolitan
Governmentinitiatedapolicytorealizearedundantenergysupply.Tokyohasbeen
relyingforabout80％ofitselectricityonproductionbasedoutsideTokyo,including
thenuclearplantsinFukushima.19 Toincreasethelevelofself-sufficiencyinenergy
becameaseriousissue,andthelocalgovernmentsoughttobuildanewLNGpower
plantintheTokyoBayarea.Theelectricityproducedbytheplantcouldbeabout
1milionKW,whichalmostequalstheenergyproducedbyonenuclearreactor.
Thisactionenhancedthecreationofacity-wideredundantelectricitysupplysys-
tem.
SafeUrbanBlocks
SincetheMarch11quake,thecontrastbetweensafeandunsafeplacesinTokyo
hasbecomeclear.Tokyoisacitythathasfeweropengreenspacesthanothermajor
globalcities.（Figure3）Itisalsorareinthatthetotalareaofopengreenspace
decreasesthefurtheronemovesoutfromthecenterofthecityintothesuburbs.
In1958,thegovernmentcreatedaplantointroducesustainableurbangrowthin
thenationalcapitalareabyreferringtotheGreaterLondonPlan.Thegovernment
triedtointroduceaGreenBeltaroundTokyo・scitycenter.However,thepolicywas
notproperlyimplementedduetooppositionfromtheland-ownersintheareasdesig-
natedtobepartoftheGreenBelt.Theseareaswereconsequentlydevelopedas
urbanareas.Intheend,thegovernmentgaveuptheideaofaGreenBeltandre-
movedthepolicywiththerevisionoftheNationalCapitalAreaMasterPlanin
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Figure3 ComparisonofGreenOpenSpaceforTokyoandThreeMajorGlobalCities
Source:GlobalPowerInnerCityIndex2010,InstituteforUrbanStrategies,TheMori
MemorialFoundation
Figure4 NationalCapitalRegionMasterPlan（1958leftand1968right）;
BlackzoneistheplannedGreenBelt
Source:NationalLandAgency
1968.20（Figure4）
Sincethen,Tokyohasbeendevelopedaggressivelywithnoattentionbeingpaid
tomaintainingopengreenspaces,whichareessentialfrom thepointofview of
disastermanagement.Opengreenspacesnotonlypreventfirefromspreadingbut
theyalsoserveasabaseforfightingfiresandforacceptingrefugees.Figure5
showsamapcreatedbytheTokyoMetropolitanGovernment,whichhighlightsthe
・Zonesexpectedtoreceivedetrimentaldamageinthecaseofadisaster.・Thetotal
areaofthesezonesis7,000ha,whichis11％ofthetotalareaformedbythe23wards
ofTokyo.1.8milionpeoplecurrentlyliveinthesezones,whichhavebarelyany
opengreenspaceandarecongestedwithwoodenhouses.Thesezonesarenotslums,
however.Infact,manyaremoderatelywealthy;therearejustnoincentivesfor
propertyownerstoredeveloptheneighborhood,includingtheirownproperties,to
createnewopenspacestomaketheirareasafe.
Meanwhile,thecentralareaofTokyocanbeseenfromthismaptobesafer.One
reasonisthattheredevelopmentofthecentralareaismoreadvancedthanthesub-
urbs.Since2002,UrbanRegenerationprojectshavebeencarriedoutasamatterof
nationalpolicy,andalotofnewmixed-usecomplexes,basedontowersandopen
spaces,haveemerged.RoppongiHilsinFigure6representsthisstyleofdevelop-
ment,andithasbeenfolowedbyothermega-complexes,suchasTokyoMid-Town.
Thesecomplexes,developedinthe2000s,clearlyappear,aftertheMarch11quake,to
besafer.Infact,RoppongiHilswasnotonlyunaffectedbytheearthquake,italso
accommodatedthousandsofrefugeeswhowerenotabletogohomebyproviding
amplestocksoffood,waterandblankets.Ashasbeenshown,whileRoppongiHils
canprovideseveralbestpracticelessons,andisthelargestprivatelybaseddevelop-
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Figure5 ZonesExpectedtoreceiveDetrimentalDamageintheCaseofaDisaster
Source:HeadquartersoftheGovernorofTokyo,
TokyoMetropolitanGovernment
mentinTokyo,itcoversarelativelysmalarea,comparedtothatoftheentiremega-
cityregion.
ResilientGovernment,Communities,andIndividuals
TheMarch11earthquakewasnotan・unexpected・disasterforTokyo,even
thoughthemetropolisexperienceditslargesttremorsincetheGreatKantoEarth-
quake.Eventheappearanceofstrandedpeoplehadbeenpredicted,responses,such
asopeningupgovernmentfacilitiesandpublicschoolsforthosepeoplewhohad
beenstranded,waspromptlycarriedoutbygovernmentstaffs.Infact,manymeas-
uresintheplansandmanualsservedtoprovideresiliencetothecity.
TheBusinessContinuityPlan（BCP）fortheTokyoMetropolitanGovernment
maybeamongthemostsophisticatedintheworldintermsofitscountermeasures
intimesofdisaster.Theplandesignates1,061ofthegovernment・s2,884servicesas
apriorityintermsoftheprovisionofcontinuityinTokyo・sservicesandfacilities.
Itspecifiestargettimesfortherecoveryoftheseservicesafteranearthquake,taking
potentialunderstaffingintoconsideration. TokyohasalsocreatedthePost-
EarthquakeRecoveryManual,whichpresentsroadmapsforrecoveryforeachofits
districts,basedonthescaleofdamageexpected,andthecityannualyholdsdisaster
drils,whicharetiedintothemanual.
Meanwhile,communitiescomplementgovernmenteffortsindisasterprepara-
tionthroughtheformulationofdistrictcontinuityplans（DCP）.Businessesaround
TokyoStationhaveformedtheNeighborhoodCommunityAssociationaround
TokyoStationforDisasterManagement,whichseekstoaddressthechalenges
postedbytheexpectedstrandingof600thousandcommutersaroundthestation
afteralargeearthquakecenteredonTokyo.21Thesechalengescannotbetackledby
anysinglecompany,sotheassociation・snetworkaimstocopewithamajorquake
inacooperativeway.Theycaneffectivelygatherinformationonthesafetyof
individuals,guidecommuterswhoaretryingtowalkhome,distributefoodand
water,andperform othercrucialcommunitytasks.Theorganizationisthusan
exampleofputtingintopracticetheviewthatinadisaster,communityresilience,
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Figure6 RoppongiHilsbefore（left）andafter（right）thedevelopment
Source:MoriBuilding
basedontheconceptsofself-helpandcooperation,ismoreeffectivethanwaitingfor
publicassistance.
Finaly,eachindividualhastoberesilientandactresponsiblyduringadisaster.
AlongthecoastalareaintheTohokuregion,alegendhasbeenpassedonfrom
previousgenerationswhichinstructspeople,whenatsunamiarrives,toimmedi-
atelyescapefromthecoastwithoutglancinganywhereelsebutthehilsandnotto
careaboutotherpeople.Thismaysoundslightlybarbaric,buttheexpectationis
thateverybodycanfinalymeetonthehilifeveryonefolowedthisrule.Itisesti-
matedthattherewereabout500thousandpeopleinthetsunami-floodedareaatthe
timeoftheearthquakeonMarch11intheIwate,Miyagi,andFukushimaprefec-
tures,andthatthecasualtiestotaledapproximately20thousand.Iftherehadbeen
noexperiencewithtsunamis,includingfrequentevacuationdrils,thecasualtyfig-
urescouldhavebeenonedigitlarger.However,inamega-city,thesituationmight
beslightlydifferentbecauseofthehighpopulationdensity.Forinstance,rightafter
thequake,peoplerushedtothestationstoreachtheirhomesassoonaspossiblein
ordertoconfirm thesafetyoftheirfamilies.Asthestationswereshutdown,a
massivenumberofpeoplecouldnotfindtheirwayhomeandtheyoverflowedonto
theplazasandstreets,raisingthechanceofmoralhazards.Eveninthissituation,no
riotingorlootingtookplace.PeopleinTokyohavebeentrainedtosharespacein
congestedtrains,streets,andsidewalkssincetheperiodofhigheconomicgrowth
duringthe1970s.Thus,theexperienceandmoralityofeachindividual,especialyin
denseurbanspaces,isimportantinadisasterifeveryoneistosurvive.Dailyprepar-
ednessfordisastersbycreatingresilientindividualsisaprimarymeasure.
Conclusion
RiskmanagementpoliciesinTokyohavebeenpolishedasaresultofitsrecord
ofdisastersinhistory.However,theGreatEastJapanEarthquakeonMarch11,2011
provedthatthesepolicieswerenotsufficient.Forecastsshowthatthereisa70％
chanceofagreatearthquakeoccurringinornearTokyowithinthenext30
years.22 Therefore,justlikeaftertheearthquakein1995,urbansystemsneedto
continuetoimplementriskmanagementpolicies.
Tounderstandthecurrentlevelofriskmanagementmeasuresfordisastersin
Tokyo,Figure7hasbeencreatedtoeasilyidentifystrengthsandweaknessesthat
correspondtothefourstagesofcrisismanagement:Mitigation,Preparedness,Re-
sponse,andRecovery.23 Tokyo・sstrengthscanbeseeninitshighdesignstandards
regardingseismicandfireperformance,whicharephysicalaspects,togetherwith
thewel-organizedTokyo・sBusinessContinuityPlanandthePostEarthquakeRe-
coveryManual,whichrepresentcertainoperationalaspects.Ontheotherhand,the
weaknesses,suchastheexistenceofthecongestedwoodenhousezones,whichre-
sultinthelackofopenspaceforegressandfirefighting,areclearlynegativefactors.
Toproperlycopewiththenextearthquake,eventhoughthetimingofthatearth-
quakeisuncertain,policiestoconfronttheseweaknessesandchangethem into
strengthsshouldbeimplemented.Inparticular,theredevelopmentofthezones
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wheredetrimentaldamageinadisastercanbeexpected,asdesignatedbytheTokyo
MetropolitanGovernment,isanurgentmeasurethatneedstobeimplementedas
soonaspossible.WithintheentireTokyoregion,thecitycenterisrelativelysafe,
but,sincemostofthenation・scentralfunctions,suchasitsparliament,itsministries,
andtheheadofficesofitsmajorcompaniesareconcentratedinthecentralcore,the
levelofsafetyshouldbefurtherenhanced.Oncetherewasanargumenttorelocate
thecapital・sfunctionstootherregionsoutsideTokyo.However,thishasnotbeen
realizedafterstudiescomparedtheoveralbenefitsagainstalthedisadvantages
thatwouldresultfromsucharelocation.Infact,ithasbeenrecognizedthatthere
isnoplacethatis100％freefromanearthquakeevenifearthquakeengineeringhas
maderemarkableprogressinrecenttimes.Tokyohasnochoicebuttosquarelyface
thechalengespresentedbytheworld・slargestmetropolisanditsmassiveconglom-
erationofpeople,communities,businesses,andinfrastructure.24 TheJapaneseGov-
ernmentdecidedtointroducenew・SpecialZones・incentralTokyotoaccelerate
urbanregenerationtomitigatefuturedisasterrisksandtoprovideinternational
urbanplatformsthatcanattractpeople,companies,andinvestmentinordertosus-
tainthezones.25（Figure8）Thesezonesareexpectedtobemodelsthatshowcasea
livableurbanenvironmentwitharobustinfrastructure.
Therearemanyimportantlessonstobelearntfrom TokyobyotherAsian
mega-cities.UnderstandingthatTokyoisstildevelopingitsriskmanagement
measures,eachcity・sriskmanagementmeasurescanbereviewedusingthefour
categoriesaboveandtheleveloftheirperformancecouldbecomparedwith
Tokyo・s.Comparativeanalysiswilrevealthestrengthorweaknessofeachmeas-
ure,andthenpeoplecandiscusswhatpoliciesshouldbeimplementedasaresult.
Thescopeofriskmanagementincitiesseemstobeexpandingthesedayswith
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Figure7 StrengthsandWeaknessesoftheRiskManagementMeasures
correspondingtotheFourStagesofCrisisManagement
theattentionbeinggiventoglobalclimatechangeanddiversesocialconflicts.Since
themega-citiesarefrequentlyregardedasthemajorurbanplatformsforsustaining
theworld・seconomyoverthenextfew decades,contemporaryriskmanagement
policiesneedtobeupdatedprogressivelysincewearelocatedinaplaceinwhichwe
co-existwithdisasters.
Theauthordevelopedthispaperbasedontheresearchpresentedas・Whatkindofim-
pactdidtheGreatEastJapanDisasterhaveonTokyo?・inJune,2011,atthe・G-SECEmer-
gentForum,・whichwasheldbytheGlobalSecurityResearchInstituteatKeioUniversity.
TheauthorwouldliketothankProfessorHeizoTakenaka,whoinvitedtheauthortothe
forumasapresenter,andtheparticipantswhoprovidedmultiplefeedbackonthepresenta-
tion.Theauthorfurtherdevelopedtheresearchandpresentedtheresultsas・RiskManage-
mentinMega-Cities:LessonsfromTokyoonMarch11,2011・atthe23rdPacificConference
oftheRegionalScienceAssociationInternational（RSAI）inJuly,2012,intheDisasterMan-
agementsession,atwhichtheauthorwasalsoadiscussant.Theauthorisgratefultothe
sessionchairProfessorHarlanDimasatPadjadjaranUniversityandotherparticipantsfor
theircomments,whicharereflectedinthispaper.Theauthoralsowishestoexpresshis
appreciationtoProfessorHirooIchikawaatMeijiUniversityandProfessorAkiraYamasaki
atChuoUniversityfortheirunfailingsupportintheproductionofthispaper.
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